DESCRIPTION ULTRASONIC DECONTAMINATION DEVICE TECHNICAL FIELD [0001] The
present invention relates to a device and a method for decontaminating a device for culturing cells,
manipulating microorganisms, or performing a sterility test; more specifically, to a device for atomizing
an peracetic acid disinfectant by using an ultrasonic wave to decontaminate a device used to culture
cells, manipulate microorganisms, or performesgtefify|tepi and a method for decontaminating the
device. The present application asserts a priority claim for Japanese Patent Application
2013-009063, filed on Januanyl ZRAL80R enoOHEORMAM ¢exreaNheeaf Geincorporated by reference in
the present specification. BACKGROUND ART [0002] At present, experiments and treatments using
cells are diversified and performed in a varle@QHNf DALitUEDRE BNd organizations for a variety of
purposes. For example, these experiments and treatments include (1) basic studies primarily using
animal c¢l30arid pditiernpeceBeurtivensite dtate) andlmivate tesearadewvistitians, @) tmasicadudies
using human cells and performed in medical college hospitals, state medical institutions, and
pharmactuotical eonpaniv ) §38) call pregardtion footreatmhéntrpurgosed performad ipuhatlicabcollege
hospitals, pharmaceutical companies, and cell processing centers (CPCs) for medical treatment for
which therpati@argans sresexmansee(4)dnmiocmaorgahiem dpdratibesiasicrstueies on pathogenic
microorganisms that infect humans in university infection research laboratories and state infection
researchsngituteiscahd Y5) dterikty dests perfophedtio prizatedfosd nreiEaeiurer éd@intination section,
agricultural laboratories, and hygienic laboratories. [0003] Any of the studies using cells essentially
requires 8kgeérthetisanta sgriledrmde@Nsphdd. BiNee Celpare ey densitvard Héstion and
contamination, devices that handle cells are required to be extremely clean. It is, however, difficult to
keep the ¢RVicesroth@dntdmipiatibH e eg@lybay uBBNARWItaS theFe@ @hpaRast. fredfuently clean
and sterilize the device. Cleaning and sterilization of the device, however, have primarily involved

rubbing-RESAAHBsBAThERLAIViiPingeiid Rak Aot @idMe@difeF a8ewoI pedrgat i ng the

devi ce.

The present application asserts a priority claimfor Japanese
Pat ent Application 2013-009063, filed on January 22, 2013, and the
entire content thereof is incorporated by reference in the present
speci fication.

BACKGROUND ART

[ 0002] At present, experinments and treatnments using cells are
diversified and perfornmed in a variety of institutions and
organi zations for a variety of purposes. For exanple, these
experinments and treatnents include (1) basic studies primarily
using animal cells and perforned in university, state, and
private research institutions, (2) basic studies using human
cells and perforned in nedical college hospitals, state

medi cal institutions, and pharmaceutical conpanies, (3) cell
preparation for treatnent purposes perfornmed in nedica

col | ege hospitals, pharnmaceutical conpanies, and cell
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[0004] The rubbing-alcohol-based manual wiping can be readily performed, but a large burden is
placed on operators and possible secondary contamination occurs during operation. Further, since the
performance of the operation greatly depends on the skill of an individual operator, part of a device
may unintentionally not be wiped, and the degree of achieved decontamination cannot be measured.
Moreoveprsoeess Binglh atenotdriied argybbipg alealialand persistenily #ing e samermemical
produces resistant bacterium. Spore-forming bacteria are not killed with rubbing alcohol either. [0005]
Some CQainasivatdye dnayetehleuitsip desentafmination frnctionridisiusmasyiwestdrenised for
dedicated purposes and hence cannot be used with other device having no decontamination
capabilitphdgirihest aideese tavipat & byiinincatootamingtion functibhaterionfecteriinations at about
120 degrees by using dry heat sterilization typically in a sterilization period of about two hours and
hence reguiresiabeutstenyhouns & thean drssgedioohrdsalimganonéfésieanstesitizateon. Moreover, since
the device becomes very hot during sterilization, the heat affects a CO2 incubator located close to the
device, whi¢reahdesirabds reank thasthetngaelsy inentatds) casher bé usyd dashg the sterilization.
[0006] On the other hand, there is a known method in which a dedicated ultrasonic atomizer is placed
in a CO2prediatorand hy@rogeatperbxidd vapoufsgarbduesd traldcoatdminaties (Patent Reference
1). In this method, however, the interior of the incubator is considerably wet, which requires a wiping
operatiora@ossibly ceidingd 8besratia@y iceAtanaindtidry. JOBDT|CFUréixd| atloy bastericidal lamp is used to
decontaminate a clean bench and other safety cabinets. In this method, however, only an area directly
irradiated @A 3he WIigHt i$ Berifikedli mstHes] Weeh ehé S\ERFRM tétldcved 8fWAIISDr other
surfaces, the sterilization effect is undesirably greatly reduced. Moreover, under the current
circumst&¥dee! HiBbhG-alddhal-bhssd hfarRial FAFAG iSPaEdrmedbnN e dieh isatds fo¥ Rfadiated
with the UV light. [0008] Further, in operation and experimentation using cell incubation and
microorg88RAls B\ rtfubaf §57drator Ale GRNBUIRL 12PB.a SEMHRRRI 583rahendted is a step
having a high risk of generation of aerosol. This is because a sprayed substance produced at the
time of off&fatidndh & JafEYidaBhet & ReIPYS hERBIMod Edftrifudal sbSaralRYRNSE and centrifugal
operation very strongly agitates the sprayed substance in the air in a centrifugal chamber. Further,

when an @hbfd Otortis LReliefPdriicudF YerEsdI i@ G RaREd@ B hele &Y Bl EMtrifugal

separating tube and a cap produced by a difference in distortion due to a centrifugal force.
se, and it 1s therefore inportant to frequently cleah and

sterilize the device. Ceaning and sterilization of the

devi ce, however, have primarily involved rubbing-al cohol - based
manual w ping and have not changed for about 30 years.

[ 0004] The rubbi ng-al cohol - based nanual w ping can be readily
performed, but a large burden is placed on operators and
possi bl e secondary contam nation occurs during operation.
Further, since the performance of the operation greatly
depends on the skill of an individual operator, part of a
device may unintentionally not be w ped, and the degree of
achi eved decontam nati on cannot be nmeasured. Mreover, sone
fungi are not killed with rubbing al cohol, and persistently
usi ng the sanme chem cal produces resistant bacterium  Spore-

form ng bacteria are not killed with rubbing al cohol either.
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The thus generated aerosol is known to have a high risk that causes cell contamination and operator
infection. However, decontamination of the interior of the chamber of a centrifugal separator has
not been performed because there has been no acceptable decontamination method. [0009] As
described above, there has been no device that efficiently decontaminates the interior of a device used

with cell noobajorssish @9,aiGe2 aubatorhasafety isabinet,i andie centringal separator, without
causing secondary contamination. [0010] In studies in which infectious microorganisms are handled,

the micrdouganisims, arg dandiashinderdare slesigaed de g¢on@in theain deit safefy Ppd sexmaRdt room,
and other biohazard rooms). In a safety cabinet in which unleashed microorganisms are handled, the
microorghmrisots ararikety todflaas dhierain ¢or adhere tleneie dout avidaytheocurrent circumstances, the
cabinet is irradiated with UV light or rubbing-alcohol-based manual wiping is performed. [0011]
Further, thefceprtesandhatore thes api@bdiganysms, Huistiemessarydevput ¢hdravin agstaragei tube and take
the storage tube out of the hazard room. In this process, an operator opens a door of the hazard room
and placesthietubstianvhiett thenmiaroctgaoisnpsehbve bees piadeldiinat pass ladx dispased in a space
between the hazard room and a general area. The operator then opens a door of the general area and
takes theliOe drgriaehisyrouess) @ id typitalahatsthertubé rsatealod tanpithalouyeri surtace thereof is
cleaned with rubbing alcohol, but in the current state no checks are performed to determine that
microorgahiehid arzaddreningatitee oaferapefate toMhd albesinaite it eens@€ 001 BjsAs described
above, there has been no device that prevents infection after aseptic operation and microorganism
handling 2pstdifida@y, thattecdmamieats Aosshipahé eafety eabinkt DAt &18o ithe bidheiz&ft room air
in the pass box and the surface of the tube to be taken out. [0013] Formalin gas fumigation is used for
decontarfih@fibh iof 8d iRferior M e ety cabiritd 8n EbMedeasese ShiReaBRAaMEhds, TWwever,

already been designated as a carcinogenic substance and is known to generate formic acid,
during sterilization, the heat affects a CO, i ncubator |ocated

cl ose to the device, which undesirably neans that the nearby
i ncubat or cannot be used during the sterilization.

[ 0006] On the other hand, there is a known nethod in which a
dedi cated ultrasonic atom zer is placed in a CO incubator and
hydr ogen peroxi de vapor is produced for decontam nation
(Patent Reference 1). In this nethod, however, the interior
of the incubator is considerably wet, which requires a w ping
oper ation, possibly causing secondary contam nati on.

[ 0007] Further, a WV bactericidal lanp is used to

decontam nate a cl ean bench and other safety cabinets. 1In
this method, however, only an area directly irradiated with
the W light is sterilized. Further, when the W/ light is
reflected off walls or other surfaces, the sterilization
effect is undesirably greatly reduced. Moreover, under the
current circunstances, rubbing-al cohol-based manual wiping is

performed on an area that is not irradiated wwth the UV |ight.
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paraformaldehyde, metaformaldehyde, and other highly corrosive, toxic residuals, formalin gas is
hardly used under the current circumstances. [0014] In food manufacturers and other places where
sterility tests are frequently performed, microorganisms that adhere to food are inspected. To this end,
culture-media-based incubation tests are typically performed. However, when a clean bench in which

microorgpoiso®)] areuraniked of a teppetatuencemiwlled gwth irewhiohi tba inclbagioodests are
performed is contaminated with fungi, accurate evaluation cannot be made. To avoid such a situation,

rubbing-alechmbaseshmandahivipinmisgegrfamed endssibe ichiigat cisaastanoes.i[8015] As
described above, there has been no device that readily decontaminates the interior of an inspection
device frémexjgeality gonteldoerapelctivecetiteri PRYAR AR pEfFEBRNSGED PASTENERHFERENCES
[0016] Patent Reference 1: Japanese Patent Laid-Open No. 2010- 154793 SUMMARY OF THE
INVENTIRdV i RRRO8BLENMS TIO BE SOLy&meBt TR INVENIGNDI[0017] An object of the invention is
to provide a device and a method for efficiently decontaminating a device used to culture cells,
manipulate micrborganismbeoaperéoran aptenigdtestibst ance produced at the tine
of operation in a safety cabinet is |ikely to adhere to a
centrifugal separating tube and centrifugal operation very
strongly agitates the sprayed substance in the air in a
centrifugal chanber.
Further, when an angle rotor is used, in particular,
aerosol is generated in a gap between the centrifugal
separating tube and a cap produced by a difference in
distortion due to a centrifugal force.
The thus generated aerosol is known to have a high risk
t hat causes cell contam nation and operator infection.
However, decontam nation of the interior of the chanber
of a centrifugal separator has not been perfornmed because
t here has been no acceptabl e decontam nati on net hod.
[ 0009] As described above, there has been no device that
efficiently decontam nates the interior of a device used with
cell incubation, such as a CO, i ncubator, a safety cabinet, and
a centrifugal separator, w thout causing secondary
cont am nat i on.
[0010] In studies in which infectious m croorgani sns are

handl ed, the m croorganisns are handled in a room designed to

contain themfor safety (P-3 room P-4 room and other
4



MEANS FOR SOLVING THE PROBLEMS [0018] In view of the problems with the related art as
described above, the present inventors conducted intensive studies and found that atomizing a
peracetic acid disinfectant by using an ultrasonic wave allows very-small-diameter droplets (dry fog) to
be discharged and spraying the droplets in a device used to culture cells, manipulate microorganisms,

or perforiyi  BigFiliydesbhesginaftenalgo sefiesteg todsi eevicerfors decamaminsted’) allows
effective decontamination of the device to be decontaminated without any damage thereto due to

corrosiombecassedghaicsoplets @o hahadretensehe nd lee prasgahinenters davekeltherfound that
calculating an accurate decontamination period based on the temperature and humidity in the device

to be deddntermninahed ts exantlyaingnobthehleursidity ithe devdee atlbws effiaienttvaporization of the
peracetic acid disinfectant and hence stable decontamination at a high level. The inventors accordingly
arrived atthedoventaone ¢3019] Adat &hitime inviesition peaaliide e thenotlowlg deégee and method: [1]
A device for decontaminating a device used to culture cells, manipulate microorganisms, or perform a
sterility teratpdnid gleabo@inthatias ddvicacoalprising: ng as utteadomiaramizer for atomizing a
peracetic acid disinfectant by using ultrasonic oscillation to discharge droplets; a diffusion fan;

[0011] Further, to freeze and store the mcroorganisnms, it is

necessary to put themin a storage tube and take the storage

tube out of the hazard room In this process, an operator

opens a door of the hazard room and places the tube in which

the m croorgani snms have been placed in a pass box disposed in

a space between the hazard room and a general area. The

operator then opens a door of the general area and takes the

tube out. In this process, it is typical that the tube is

seal ed and the outer surface thereof is cleaned with rubbing

al cohol, but in the current state no checks are perforned to

determ ne that mcroorganisns are adhering to the outer

surface of the tube in an exact sense.

[ 0012] As descri bed above, there has been no device that

prevents infection after aseptic operation and m croorgani sm

handl i ng, specifically, that decontam nates not only the

safety cabinet but also the biohazard roomair in the pass box

and the surface of the tube to be taken out.

[0013] Formalin gas fum gation is used for decontam nation of

the interior of a safety cabinet in some cases. Since

formalin has, however, already been designated as a

carci nogeni ¢ substance and is known to generate form c acid,
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a temperature-humidity sensor; and a controller. [2] The decontamination device described in [1],
wherein the peracetic acid disinfectant is a mixture of peracetic acid, hydrogen peroxide, acetic acid,
and water. [3] The decontamination device described in [1] or [2], wherein the controller has an
automatic decontaminationperiod-calculating function. [4] The decontamination device described

in any onezefdibionB]. dérsrain thawoatrolerhareay agtionaic drasstaringhey-peted-¢elouating
function for calculating the decontamination period based only on the temperature and humidity in the

device totksxilecorsgininaied, f ordil herdgesntaminatiall gevie deserid infanycane ehfil] to [4],
wherein the droplets discharged from the ultrasonic atomizer have a diameter measurable in microns.
[6] The decortansnairmedevice described in any one of [1] to [5], further comprising a catalyst fan.
[7] The decontamination device described in any one of [1] to [6], wherein the device used to culture
cells, mahpRiaté nhiordovganisansybapéedorn s seditp tdstis plGO2 snatbatar, atsafetyidapinet, a
pass box, a clean bench, a temperature controlling device, or a centrifugal separator. [8] The
decontarhieatisn aeeicerdsgaeebéd yn aey bneméd, m croorgani sns that adhere to

food are inspected. To this end, culture-nedia-based

i ncubation tests are typically performed. However, when a

cl ean bench in which mcroorganisns are handl ed or a

tenperature controlled bath in which the incubation tests are

performed is contam nated with fungi, accurate eval uation

cannot be nmade. To avoid such a situation, rubbing-al cohol -

based manual w ping is performed under the current

ci rcumst ances.

[ 0015] As descri bed above, there has been no device that

readily decontam nates the interior of an inspection device

froma quality control perspective either.

PRI OR ART REFERENCES

PATENT REFERENCES

[ 0016] Patent Reference 1. Japanese Patent Laid-Qpen No. 2010-

154793

SUMVARY OF THE | NVENTI ON

PROBLEMS TO BE SOLVED BY THE | NVENTI ON

[0017] An object of the invention is to provide a device and a
met hod for efficiently decontam nating a device used to
culture cells, manipul ate m croorganisns, or performa

sterility test.



[1] to [7], wherein the ultrasonic atomizer is provided with at least one component selected from the
following components: the temperature-humidity sensor, the diffusion fan, and the catalyst fan. [9]
A method for decontaminating a device used to culture cells, manipulate microorganisms, or perform a
sterility test, the method comprising: placing an ultrasonic atomizer in the device used to culture cells,
manipulate microorganisms, or pEeNISNFRORESHYVENGaTHRIPROBEENEASONIC atomizer to atomize a
peracetic acid disinfectant by using the resultant ultrasonic wave to discharge droplets; and causing
the droplp@o8jonenintd eantaict witb the oleviees wi t[A0% Mibe medthod dieactibedsin [9], wherein the
peracetic acid disinfectant is atomized and discharged in the form of the droplets until the humidity in
the devicgasachérd paedatermined valuss eviierenpemthe sltresadicctenhiantis repieatedly activated
and deactivated to maintain the predetermined humidity. [11] The method described in [9] or [10],
wherein theudirasoracdtdrouzedist lepeatedhnactivage d aped aaetivated ¢d dhadntsimthechemidity in the
device at the set humidity after the humidity is set before decontamination is initiated, and the
peracetidcid slisifeatant i4 atesored and déschibl gatsintae Yosmal thedd@midte until the humidity in
the device reaches the set value. [12] The method described in [11], wherein before
decontardinapibeissintidited fao@mparaheediuscitiay geds@nid uspd ay inmgasune th phdrature and
humidity in the device to calculate a decontamination period at the set humidity. [13] The method
described ih anyleve o [3]g6712]owbiekdinrediffasibn faminiuged & @iff0se€ (a0 adets il the device.
EFFECTS OF THE INVENTION [0020] In the decontamination device and the decontamination
method &¥coR®hd @ einveRtion, idince &BmitiRgrEeparatess agdisinRictdritey dsh@sitrasonic
waves allows very-smalldiameter droplets to be discharged, a device to be decontaminated or any
other devi€e¥hk BetedicRaval9crebatEnmnhed witltd ey ®irh&§é theeto due to corrosion. Further,

since the droplets do not wet the interior of the device, no secondary contamination due to liquid
wiping oste&fe M H&ddron of the device to be decontam nated wi thout any

damage thereto due to corrosion because the droplets do not
condense.

The present inventors have further found that cal cul ating
an accurate decontam nation period based on the tenperature
and humdity in the device to be decontam nated to exactly
control the humdity in the device allows efficient
vaporization of the peracetic acid disinfectant and hence
stabl e decontam nation at a high level. The inventors
accordingly arrived at the invention.

[0019] That is, the invention provides the follow ng device
and net hod:

[1] A device for decontami nating a device used to culture
cells, mani pul ate m croorgani sns, or performa sterility test,
sai d decontam nation device conpri sing:

an ultrasonic atom zer for atom zing a peracetic acid

di sinfectant by using ultrasonic oscillation to discharge
7



Further, since peracetic acid has a wide antibacterial spectrum, using the device according to the
invention allows spore-forming bacteria and other similar bacteria, which cannot be sterilized by using
related art, can be effectively sterilized. Moreover, since the decontamination device according to
the invention has the automatic decontamination-periodcalculating function, any operator can operate
the decogtegpnatien device to provide a stable decontamination level without an excessive amount of
sprayed disinfectant or non-decontaminated portions. BRIEF DESCRIPTION OF THE DRAWINGS
[0021] [FIG. 1] il ik @ssaheniatic view of an embodiment of a decontamination device according to
the invention. [FIG. 2] FIG. 2 is a schematic view showing that the decontamination device
according to thesinventi®r it usesk toutdadintamiwatesaGO2Aintubator. [FIG. 3] FIG. 3 shows an

example of an algorithm useable in the decontamination device and a decontamination method of the
invention. (A& atH Gl Beshows an example of a decontamination process based on the
decontamination method of the invention. [FIG. 5] FIG. 5 shows results of measurement of the
concentration of 2jdrogen gecaxide i aahsewhies acmtalgsicianbedsed ahil]a cageewhere no
catalyst fan is used.
the peracetic acid disinfectant is a m xture of peracetic acid,
hydr ogen peroxi de, acetic acid, and water.
[ 3] The decontam nation device described in [1] or [2],
wherein the controller has an automati c decontam nati on-
peri od-cal cul ati ng functi on.
[4] The decontamnm nation device described in any one of
[1] to [3], wherein the controller has an automatic
decont am nati on- peri od-cal cul ati ng function for cal culating
t he decontam nation period based only on the tenperature and
humdity in the device to be decontam nat ed.
[ 5] The decontam nati on device described in any one of
[1] to [4], wherein the droplets discharged fromthe
ultrasonic atom zer have a dianeter nmeasurable in mcrons.
[ 6] The decontam nation device described in any one of
[1] to [5], further conprising a catalyst fan.
[ 7] The decontam nati on device described in any one of
[1] to [6], wherein the device used to culture cells,
mani pul ate m croorgani sns, or performa sterility test is a CO
i ncubator, a safety cabinet, a pass box, a clean bench, a

tenperature controlling device, or a centrifugal separator.

[ 8] The decontamni nation device described in any one of
8



DESCRIPTION OF THE PREFERRED EMBODIMENTS [0022] An embodiment of the invention
relates to a device for decontaminating a device used to culture cells, manipulate microorganisms, or
perform a sterility test, and the decontamination device includes an ultrasonic atomizer that atomizes
an peracetic acid disinfectant by using ultrasonic oscillation to discharge droplets, a diffusion fan, a
temperatpng-humidigy] sengesrancha chstraller; asd @i eatalyshiendn somepeasssddgreingdter also
referred to as "decontamination device of the invention"). [0023] The ultrasonic atomizer used in the

inventionatarn eaisse anatemigia eactillator tx oscllldte amndt kre thel resuitany ulisagmmewmages to
atomize a liquid. The atomizing oscillator used in the ultrasonic atomizer preferably includes a
piezoelecttie etampatrrande of Ayméezhealgctsessmmict ard dinfihsigatmg fesi) fikimtbaaked in the
piezoelectric element and coated on a deposition surface including a liquid facing surface that faces a
liquid. Theadtaimyahg foaaillator has a configuration in which the liquid facing surface faces the liquid
and the insulating resin film is in contact with the liquid. The insulating resin film is preferably made of
a paraxylene-bdsed polyraehbavihgra théeakorsanangihg fronas de20gem asedroduced bydepositing a
monomer on the deposition surface of the piezoelectric element with the deposited layer and the
monomect pblymerireditp waah etihercioo cegiaific stivh,. [@024) lulribien & thieaulirhsdnic aesrhizer used
in the invention, the piezoelectric element preferably has a platelike shape and includes a piezoelectric
ceramic plage h&lingd firenprincpalGuriacaca Bgcamd Phincipalsurtace! ant zeside Butfhee that
connects the first and second principal surfaces to each other; a first electrode layer that spreads over
the first piRi¢ipe® sug&ce had eittdrdsaig elé Siderguffapt ltatife BeSSMPPpHRIPSAGNTaRE; and a
second electrode layer that is separated from the first electrode layer, spreads over the second
principal BEFFAOS MRl Rices ithé fidst eRStrodadhyeradr the firbepritdipAsUunface JiPHeZSiBzoelectric
ceramic plate. The piezoelectric element is also preferably configured so that the insulating resin film is
coated oh théleFbZBorR sBRASE Birhfedes the dirst g fJaR BUIrfAYe, 4Rk Rt & face, and the first
electrode layer formed on the first principal surface and the side surface, and that the first principal
surface fA&SIeAuid! (DO Urtheteie fifzobIeEthR c@ParflcONARL iS préffand s &t8mizing
oscillator sized to resonate in the thickness direction thereof when an electric signal oscillating at a

frequench MEngIhGRIcRh & tHS MBS lapbfe§ BBRASEN et fitst BB cHENE Bfrer and the second

electrode layer. . . . .
[ 10] The nethod described in [9], wherein the peracetic

acid disinfectant is atom zed and di scharged in the form of
the droplets until the humdity in the device reaches a
predet erm ned val ue, whereupon the ultrasonic atom zer is
repeatedly activated and deactivated to naintain the
predeterm ned humdity.

[11] The nethod described in [9] or [10], wherein the
ultrasonic atom zer is repeatedly activated and deactivated to
mai ntain the humdity in the device at the set humdity after
the humdity is set before decontam nation is initiated, and
the peracetic acid disinfectant is atom zed and di scharged in
the formof the droplets until the humdity in the device
reaches the set val ue.

[ 12] The nethod described in [11], wherein before
9



[0026] The thus configured ultrasonic atomizer is described in detail in Japanese Patent Laid-Open
No. 2011-36771, and the description in the patent reference is incorporated by reference within the
scope of the invention. [0027] The ultrasonic atomizer in the invention is connected to the controller
and activated and deactivated under the control of the controller. The ultrasonic atomizer in the
inventionde poefesahly designet soithat waee dhe amosimp ef efieimnisahdesigasgs seayeiud kelow a
necessary amount, the ultrasonic atomizer displays a low chemical level and suspends the atomizing
operationiged immeatiaisiyrstopheouringedewn ifdhadevicers getfprmimgtdecontamination. Further, it
is safer to design the ultrasonic atomizer in such a way that it is paused or does not start atomizing
immediateiy afterdhe chedecalns aepleaishea. pdter tte atominiegsyeration aind p.set humidity is
reached again, the ultrasonic atomizer starts counting down a decontamination period again. The
ultrasonic atomigz&sin thieenvarttivodordésablybed a furetipn ahégefing 8ie teongetdjure and humidity
and automatically records them, for example, at 1-minute intervals. The log records can be saved in a
single filenmethei*rC 8V dofmhatsvioend\an a sSngieedntod décbhtasenatien dreypheleted. 0283 The
peracetic acid disinfectant used in the invention is preferably formed of a mixture of peracetic acid,
hydrogerdpeiox&le, acetic acid, and water. Preferable contents of each component of the peracetic
acid disinfectant in the invention are as follows: the peracetic acid content ranges from 0.01 to 1.2 %
by weight; the hydrogen peroxide chferElandds fifda 0. 08/ENAIZIN by weight; the acetic acid content
ranges from 0.02 to 6.0 % by weight; and the remainder is water. Examples of the peracetic acid
disinfectdriQ@hblenntthe iflRe@bh andlndé haTRIEVidfsterst trage aag HMIN CARE
(registered trademark), both of which are commercially available from Minntech Corporation, and other
peracetid®difdAsed cPefiitdlst o the invention, since atom zing a peracetic

acid disinfectant by using ultrasonic waves allows very-small -
di aneter droplets to be discharged, a device to be
decont am nated or any other device can be effectively
decont am nat ed wi t hout any damage thereto due to corrosion
Further, since the droplets do not wet the interior of the
devi ce, no secondary contam nation due to liquid w ping
operation will occur.

Further, since peracetic acid has a wi de antibacteri al
spectrum using the device according to the invention allows
spore-form ng bacteria and other simlar bacteria, which
cannot be sterilized by using related art, can be effectively
sterilized.

Mor eover, since the decontam nation device according to
the invention has the autonati c decontam nati on-peri od-
cal cul ating function, any operator can operate the
decont am nati on device to provide a stable decontam nation

| evel without an excessive anount of sprayed disinfectant or
10



[0029] In the invention, in the ultrasonic atomizer described above, the atomizing oscillator is caused
to oscillate, and the resultant ultrasonic waves are used to atomize the peracetic acid disinfectant.
Droplets having a very small diameter (micron-sized droplets) can thus be produced. The median
diameter of the droplets preferably ranges from 3 to 15 pm, more preferably 3 to 10 pm. Droplets
having sy@na yetosmalrisizgtarg aee caltgtsdry fog and behave like a fog having no wetting
characteristic, whereby they can effectively decontaminate a device to be decontaminated without any
damage due to corrosion. FugReEBIMESORIGPTPIES @ nTHEeDREINNE®ST of the device, secondary
contamination that occurs in a liquid wiping process will not occur. Further, since peracetic acid
has a wideDaatiadiéiiabspettrénGusihgi the aleswecaxording ite theoinvantiembbaolivesporesforming
bacteria, which cannot be sterilized in a short period by using a method of related art using hydrogen
peroxide ¥ager do therkiltett incan skie pesod.c §@030] Adnet dedaméarnmatinh idenice of the invention
includes a diffusion fan. The diffusion fan has a fan motor and rotates when the motor rotates. The
diffusion fan can Be@onBkctedGo tRe iuftrasonthatvatizer. Thewifsision fan tiakes tie distribution of
disinfectant particles in the device to be decontaminated uniform. The diffusion fan is believed to
further entetpaga@ thenaihal padeie<rotatptabegvapotdied bavalbitoprodudesede radicals for
enhancement of the decontamination effect. [0031] The decontamination device of the invention can
comprised® eatallyatifaatEheac&taly It fa Baddiinected to the controller for use when there is a need to
decompose in a short period the hydrogen peroxide in the device to be decontaminated having
undergone decdrithfinationFiTe catahavian afclgded@lfgn afoténamd 8@atdIpsn theeRll retating
when the fan motor rotates, and allowing the outside air to efficiently pass through the catalyst to
decompds@ thB®ydRsEH géfoRRlel 003D ThealcrdftamiAaaen daticeafited ifehhed itdludes a
temperature-humidity sensor. The temperature-humidity sensor is connected to the controller and
transmits d&te LM PAILES of measured temperature and humidity to the controller. The transmitted
detection values can be displayed on the controller in real time and automatically recorded at 1-minute
intervals. The rdcovd3 (184) &leGecrdiONUSE f&ABR) B tAE cBNHBR&ThaAR &k BMa *.CSV file,
and the data can be transferred to an external computer for checking. The temperature-humidity

sensor c&f BEGEDt RARSIE B chfisaf&SARLASTIMANBR, Rt BRHePAUFABUNTINBNEL Y can be

disposed in an apl__pr%Priate position in the interior of
['FI 5] 'FIG 5 shows results of neasurenent of the

concentration of hydrogen peroxide in a case where a catal yst
fan is used and a case where no catalyst fan is used.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0022] An enbodi ment of the invention relates to a device for
decontam nating a device used to culture cells, manipul ate

m croorgani snms, or performa sterility test, and the
decont am nati on device includes an ultrasonic atom zer that
atom zes an peracetic acid disinfectant by using ultrasonic
oscillation to discharge droplets, a diffusion fan, a
tenperature-hum dity sensor, and a controller, and a catal yst
fan in some cases (hereinafter also referred to as
"decontam nati on device of the invention").

[ 0023] The ultrasonic atom zer used in the invention can cause

11



the device to be decontaminated at the time of decontamination. [0033] The decontamination device of
the invention comprises a controller. The controller in the invention is electrically connected to the
ultrasonic atomizer, the diffusion fan, the temperature-humidity sensor, and the catalyst fan. The
controller initiates the action of the ultrasonic atomizer to cause the diffusion fan to start blowing air for
decontarainatie i wiingthesdesaniammationots ¢anitallearastiva@staigleastvatearie ultrasonic
atomizer based on the detection values from the temperature-humidity sensor in such a way that the
humidity in thead@yi¢e tolbe decontaminatedelesiedted widh the temperature-humidity sensor is
maintained at a preset humidity value. When the decontamination is completed, the catalyst fan is
activated to decthwasedhe hydpgsscpéroaiderin dise devigetta deudaaoataminater. o934 rThe
controller of the invention is characterized by an automatic decontamination-period-calculating
function. fihet &, dbforeidecbnthasinatign eziogiagzd, the ceheotertuseadbe ddmperature-humidity
sensor to measure the temperature in the device to be decontaminated and calculates the amount of
saturatepvazaredtelod ternpeatae. Theaodtralen thenlnmtasiges ésa humidity inak@dedicerto be
decontaminated. Based on the measured humidity and the amount of saturated vapor determined
above, tHeheomiatizoeblealatesthel @nmeont efrwlateoahpor inrtha dégjgesbtbecdeuntd@iated. The
controller can thus calculate an approximate amount of droplets of the peracetic acid disinfectant that
can be spragbddhtoghe devizeitd Headedtit@uliaded® Rurderf bassrl én theloaldulateth@mount of
peracetic acid disinfectant to be sprayed, the controller can find out a decontamination period starting
from the 8fn@vEéme edélek@irrd Maniorty senfn gevaidecdnd o b hidinthfied inaké device to be
decontaminated is reached and ending at the time when the decontamination is completed based on
an algorifh¢ cRehted bl aderringas o [Afyd hamber 8Ndeddifamifetioat dorditiopSteBt fdsufs. FIG. 3
shows an example of the algorithm useable in the automatic decontamination-period-calculating
function bfStheEoRBBHIACH the lifvdri®dnl | auTKe dedbahiisaticH dd\ace 8Bt ih&MadrS which has
the automatic decontamination-period-calculating function described above, does not need to spray an
excessiv@ BRI GRIR K Yiskrdetatt afd Rah DAY R -PasEshtRindiRh fEdshstd only on the
temperature and humidity in the device to be decontaminated, whereby any operator can operate the
decontarhifbfibn eegicead Proddé Bosthbletdecdhtatiinanen s usdubionlereshaniifa@d
portions. [0035] The controller in the invention can operate in the following modes: a manual mode in
which théopérsgsr cih indaudBppdut hrunsidity setingf athenigifieaesn petiod, carel £ eBRlyst fan
operating period for decontamination; a memory mode in which three sets of the preset values can be
recordedah® ahheite@RES itk ind)eith ARNE obBRtOPORINRIecB8 ty RIdezBE téMpefsiire-humidity
sensor and does not need to make the other settings for decontamination. [0036] The
decontarfihB86n bevickastithe fiveatib®@an be configured so that the ultrasonic atomizer, the
temperature-humidity sensor, and the diffusion fan, and the catalyst fan in some cases are electrically
connectdd83Aé cBHirbiG! FIGS1 118 skhémage ity 8f P& dlontsRithatiBn deice of the invention

according to the thus configured embodiment.
Invention, the piezoelectric elenment preferably has a pl ate-

Ii ke shape and includes a piezoelectric ceramic plate having a
first principal surface, a second principal surface, and a
side surface that connects the first and second princi pal
surfaces to each other; a first electrode |ayer that spreads
over the first principal surface and extends via the side
surface to the second principal surface; and a second

el ectrode |l ayer that is separated fromthe first el ectrode

| ayer, spreads over the second principal surface, and faces

the first electrode |layer on the first principal surface via
12



FIG. 2 is a schematic view showing that the decontamination device is used to decontaminate a CO2
incubator. As shown in FIG. 2, the ultrasonic atomizer discharges droplets, and the diffusion fan
diffuses the droplets across the interior of the CO2 incubator. [0037] The decontamination device of
the invention can instead be configured so as to include the ultrasonic atomizer provided and be
integrated yéthpatdgas! @a eoropeeerimaiegiedfiom thenemnesabee-demmifidy sersarnthe giffusion
fan; and the catalyst fan, and the controller. In this case, the integrated unit and the controller can be
electricaliyl gannectdcbicagagh etbef.i AYtareativaly tthacontiellémean eantray the gitegratechunit via
wireless communication. [0038] Another embodiment of the invention relates to a method for
decontamigiatiogbetevice used thepdtire icels,suanipuaté oriomdrggnisme, ¢ peyrform a sterility test,
the method including placing an ultrasonic atomizer in the device used to culture cells, manipulate
microorganisnts, pabegarm acderilithdest; detivatinfjdbe ,ulteasbnidhatohiizeait toedtemizeod eracetic
acid disinfectant by using the resultant ultrasonic wave to discharge droplets; and causing the droplets
to come in&y eonthot witd tloe debvieef i[0G39]dn ithne dpedntamiration methddhef the devention, the
peracetic acid disinfectant is atomized and discharged in the form of the droplets until the humidity in
the deviceuoftacdecontaminbsdd tdaehés agiregetenainegal vadue, facethbacles dlihasdriic aicmizer
can be repeatedly activated and deactivated to maintain the predetermined humidity. Further, after
the humitlidPr et befdreelecohtitnipa8dn & Ralateéd, thepardetiel alid disnfectaheisadibsized and
discharged in the form of the droplets until the humidity in the device to be decontaminated reaches
the set v@llle 2afdrtizdmiheasithsorait @torfizeedah BelrepoaRUB adtiviaiel ahd elkaedmted to
maintain the humidity in the device at the set humidity.  Further, in the decontamination method of
the inverfibh€6éfofd dbb&HtaATinadtRNs aMitigledC tHd ©nspctaflre IREhibItREEASbratantbe used to
measure the temperature and humidity in the device to be decontaminated to calculate a
decontarhin@f8i§ Pedod a0 el 569 huhfdm! s B Adifevet! RPRSInGInEBIREA debBEribdd &bove to
measure the temperature in the device to be decontaminated by using the temperature-humidity
sensor b81o?E HELSRah@&iorRiRdn bR SRl SRk AUt df 8hturated vapor at the
temperature; then measure the humijdity in the device to be decontaminated to calculate the amount of
peracetid 094 HsirfaetanbHs v& ABFA\HY Rt 4 hAAROHe v Y RS kintuim PReRfGNP &fhd Gilculates
a decontamination_period stating from the time when a predetermined humidity set jn advance and to

be maintdfedih thé'ddAPEAEBE derbRfimihatedrisREacARY by Bdihy3hY boritH ctited by

referring (t_jo a large number of q]econtamination ondition test results. FIG. 3 shows an
escription in the patent reference is I ncorporated by

reference within the scope of the invention.
[ 0027] The ultrasonic atom zer in the invention is connected
to the controller and activated and deactivated under the
control of the controller.

The ultrasonic atom zer in the invention is preferably
desi gned so that when the anpunt of chem cal decreases to a
val ue bel ow a necessary anount, the ultrasonic atom zer
di splays a | ow chem cal |evel and suspends the atom zing
operation and i medi ately stops counting down if the device is
perform ng decontam nation. Further, it is safer to design
the ultrasonic atom zer in such a way that it is paused or

does not start atom zing i mediately after the chemcal is
13



example of the algorithm useable in the decontamination method of the invention. [0040] FIG. 4
shows an example of the decontamination process based on the decontamination method of the
invention. As shown in FIG. 4, during the moisturization period, a moisturizer (ultrasonic atomizer)
and the diffusion fan are activated, whereas during the humidity maintaining period, the moisturizer is

repeatediyegn ringthed.andmgff tat e set lumiditids o1dntatieshinasgodanse withhihg hymidity

detected with the temperature-humidity sensor. [0041] The decontamination device of the invention
can be used ntheheeviegased ta helturetaeds omiapipulaginzisroasganisgsc oupeifagn aostgrility test,

such as a CO2 incubator, a safety cabinet, a pass box, a centrifugal separator chamber, a clean
bench, aad ddeopeaaturatonoliey dedicagaKAMPLES [0042] [Example 1]  G.
stearothermophilus (ATCC #7953), which is a spore-forming bacterium (the number of which is 106),
was used as Bl.TAstarilizatso pedodivas aagomiatichlhecaloviated lonugingftee abtgmatascalculation
function, and operation of killing the 106 spore-forming bacteria in a variety of temperature and initial
humidity ennconroenefwaoghecigd Mbetfelpeingttable soodvsresulls bf thenchecking. [Table 1]
Table 1 TemperatureNormal humidityHigh humidity (80%PH) 21

automatically records them for exanple, at 1-mnute intervals.

The I og records can be saved in a single file in the *.CSV

format whenever a single run of decontam nation is conpleted.

[ 0028] The peracetic acid disinfectant used in the invention

is preferably formed of a m xture of peracetic acid, hydrogen

peroxi de, acetic acid, and water.

Preferabl e contents of each conponent of the peracetic

acid disinfectant in the invention are as follows: the

peracetic acid content ranges from0.01 to 1.2 % by wei ght;

t he hydrogen peroxide content ranges fromO0.06 to 4.8 % by

wei ght; the acetic acid content ranges from0.02 to 6.0 % by

wei ght; and the remainder is water.

Exanpl es of the peracetic acid disinfectant useable in

the invention include ACTRIL (registered trademark) and

M NNCARE (registered trademark), both of which are

commercially available from M nntech Corporation, and ot her

peracetic-aci d- based chem cal s.

[0029] In the invention, in the ultrasonic atom zer descri bed

above, the atom zing oscillator is caused to oscillate, and

the resultant ultrasonic waves are used to atom ze the

peracetic acid disinfectant. Droplets having a very small
14



15C 80%,273 minutes negative(-) 273 minutes negative(-) 25C 39%,84 minutes negative(-) 162
minutes negative(-)

di aneter (mcron-sized droplets) can thus be produced. The
medi an di ameter of the droplets preferably ranges from3 to 15
um nore preferably 3 to 10 um Dropl ets having such a very
smal | size are also called dry fog and behave |ike a fog
having no wetting characteristic, whereby they can effectively
decontam nate a device to be decontanm nated w thout any danage
due to corrosion. Further, since the droplets do not wet the
interior of the device, secondary contam nation that occurs in
a liquid w ping process will not occur.

Further, since peracetic acid has a wi de antibacteri al
spectrum using the device according to the invention allows
spore-form ng bacteria, which cannot be sterilized in a short
period by using a nethod of related art using hydrogen
peroxi de vapor, to be killed in a short period.

[ 0030] The decontam nation device of the invention includes a
di ffusion fan. The diffusion fan has a fan notor and rotates
when the notor rotates. The diffusion fan can be connected to
the ultrasonic atom zer. The diffusion fan makes the

di stribution of disinfectant particles in the device to be
decontam nated uniform The diffusion fan is believed to
further encourage the snmall particles not only to be
evaporated but also to produce free radicals for enhancenent
of the decontam nation effect.

[ 0031] The decontam nation device of the invention can
conprise a catalyst fan. The catalyst fan is connected to the

controller for use when there is a need to deconpose in a
15



35C 23%,61 minutes negative(-) 124 minutes negative(-) 45C 10%,49 minutes negative(-) 103
minutes negative(-) [0043] [Example 2]

short period the hydrogen peroxide in the device to be
decont am nat ed havi ng under gone decontam nati on. The catal yst
fan includes a fan notor and a catal yst, the fan rotating when
the fan notor rotates, and allow ng the outside air to
efficiently pass through the catal yst to deconpose the

hydr ogen per oxi de.

[ 0032] The decontam nation device of the invention includes a
tenperature-hum dity sensor. The tenperature-humdity sensor
is connected to the controller and transmts detection val ues
of neasured tenperature and humdity to the controller. The
transmtted detection values can be displayed on the
controller in real tinme and automatically recorded at 1-m nute
intervals. The records (log) are recorded in USB nenory in
the controller in the formof a *.CSV file, and the data can
be transferred to an external conputer for checking. The
tenperature-hum dity sensor can be kept reliable by
calibration. In the invention, the tenperature-hum dity sensor
can be disposed in an appropriate position in the interior of
the device to be decontam nated at the tinme of decontam nati on.
[ 0033] The decontam nation device of the invention conprises a
controller. The controller in the invention is electrically
connected to the ultrasonic atom zer, the diffusion fan, the
tenperature-hum dity sensor, and the catalyst fan. The
controller initiates the action of the ultrasonic atom zer to
cause the diffusion fan to start blowing air for

decontam nation. During the decontam nation, the controller
16



The decontamination device of the invention (ACTRIL was used as peracetic acid disinfectant) was
used to perform sterility tests on a CO2 incubator (manufactured by lkemoto Scientific Technology
Co., Ltd., model 10-0211) and a safety cabinet (manufactured by Sanyo Electric Co., Ltd., model
MHW132AJ). As a biological indicator (Bl), Aspergillus brasilus Niger (NBRC 9455), which is prepared

fungus speres\tecrumbedelwhichds 496}, madubt stesuriherneRIusdATEEs #4923), winch is a
spore-forming bacterium (the number of which is 106), were used. Further, a sterilization period

(humiditygeaidained pesbdewas moilematicalymadeuateddyhusingithe agensaic i n such
decontamination-period-calculating function. The following tables show results of the tests. [0044]
[Table 2]al akdgy 2tResultt dfdesiuon €iQ2/incnbatoe Bl Bvplaeemenb®cdtan andnmneidtadion result Upper
level Intermediate level Lower level
detected with the tenperature-humdity sensor is maintained at
a preset humdity value. Wen the decontam nation is
conpl eted, the catalyst fan is activated to deconpose the
hydr ogen peroxide in the device to be decontam nat ed.
[ 0034] The controller of the invention is characterized by an
aut omati ¢ decontam nati on-period-cal culating function. That
is, before decontam nation is initiated, the controller uses
the tenperature-hum dity sensor to neasure the tenperature in
t he device to be decontam nated and cal cul ates the anmount of
saturated vapor at the tenperature. The controller then
measures the humdity in the device to be decontam nat ed.
Based on the neasured hum dity and the anmount of saturated
vapor determ ned above, the controller cal cul ates the anount
of water vapor in the device to be decontam nated. The
controller can thus cal cul ate an approxi nate anount of
droplets of the peracetic acid disinfectant that can be
sprayed into the device to be decontam nated. Further, based
on the cal cul ated anmobunt of peracetic acid disinfectant to be
sprayed, the controller can find out a decontam nation period
starting fromthe time when a predeterm ned humdity set in
advance and to be maintained in the device to be

decontam nated is reached and ending at the tinme when the

decontam nation is conpl eted based on an al gorithmcreated by
17



Fungi 106 Negative(-) Negative(-) Negative(-) Bacteria 106 Negative(-) Negative(-) Negative(-) Set
humidity: 95%

referring to a | arge nunber of decontam nation condition test
results. FIG 3 shows an exanple of the algorithmuseable in
t he automati c decontam nati on-period-cal cul ati ng function of
the controller of the invention.

The decontam nati on device of the invention, which has
t he automati c decontam nati on-peri od-cal cul ati ng function
descri bed above, does not need to spray an excessive anount of
di sinfectant and can cal cul ate a decontam nati on period based
only on the tenperature and hum dity in the device to be
decont am nat ed, whereby any operator can operate the
decont am nati on device to provide a stable decontam nation
| evel without non-decontam nated portions.
[ 0035] The controller in the invention can operate in the
foll owi ng nodes: a nmanual node in which the operator can
manual Iy input a humdity setting, a humdification period,
and a catalyst fan operating period for decontam nation; a
menory node in which three sets of the preset val ues can be
recorded; and an automatic node in which the operator only
needs to place the tenperature-humdity sensor and does not
need to make the other settings for decontam nation.
[ 0036] The decontam nati on device of the invention can be
configured so that the ultrasonic atom zer, the tenperature-
hum dity sensor, and the diffusion fan, and the catal yst fan
in sone cases are electrically connected to the controller.
FIG 1 is a schematic view of the decontam nation device of

the invention according to the thus configured enbodi nent.
18



Initial temperature 37C, Initial humidity: 33% Humidity maintained period: 63 minutes [0045] [Table 3]
Table 3 Test results for safety cabinet Bl B placement location and incubation result Left Center Right
Fungi 106
FIG 2 is a schematic view show ng that the decontam nation
device is used to decontami nate a CO, i ncubator. As shown in
FIG 2, the ultrasonic atom zer discharges droplets, and the
diffusion fan diffuses the droplets across the interior of the
CO, i ncubat or.
[ 0037] The decontam nati on device of the invention can instead
be configured so as to include the ultrasonic atom zer
provi ded and be integrated with at | east one conponent
selected fromthe tenperature-hum dity sensor; the diffusion
fan; and the catal yst fan, and the controller. In this case,
the integrated unit and the controller can be electrically
connected to each other. Alternatively, the controller can
control the integrated unit via wreless comrunicati on.
[ 0038] Anot her enbodi nent of the invention relates to a nethod
for decontam nating a device used to culture cells, manipul ate
m croorgani sns, or performa sterility test, the nethod
i ncluding placing an ultrasonic atom zer in the device used to
culture cells, manipul ate m croorgani sns, or performa
sterility test; activating the ultrasonic atom zer to atom ze
a peracetic acid disinfectant by using the resultant
ultrasoni c wave to discharge droplets; and causing the
droplets to cone into contact with the devi ce.
[0039] In the decontam nation nmethod of the invention, the
peracetic acid disinfectant is atom zed and di scharged in the
formof the droplets until the humdity in the device to be

decont am nated reaches a predeterm ned value, and then the
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Negative(-) Negative(-) Negative(-) Bacteria 106Negative (-)Negative (-)Negative (-) Set humidity:
95% Initial temperature: 23C, Initial humidity: 64% Humidity maintained period: 114 minutes [0046]
Tables 2 and 3, which shows results of the sterility tests performed for the humidity maintaining period
determined by the automatic calculation using the automatic decontamination-period-calculating

function, ghewdbahine faneus speresandibersnosafeming dectaria ean b@gffectively sterilized.
[0047] [Example 3] Effect of catalyst fan
deactivated to maintain the predeterm ned hum dity.

Further, after the humdity is set before decontam nation
is initiated, the peracetic acid disinfectant is atom zed and
di scharged in the formof the droplets until the humdity in
t he device to be decontam nated reaches the set value, and
then the ultrasonic atom zer can be repeatedly activated and
deactivated to maintain the humdity in the device at the set
hum dity.

Further, in the decontam nation nmethod of the invention,
before decontam nation is initiated, the tenperature-humdity
sensor can be used to nmeasure the tenperature and humdity in
the device to be decontam nated to cal cul ate a decontam nation
period at a set humdity. This is achieved by using the
met hod descri bed above to nmeasure the tenperature in the
device to be decontam nated by using the tenperature-humdity
sensor before decontamination is initiated to calculate the
anount of saturated vapor at the tenperature; then nmeasure the
humdity in the device to be decontam nated to cal cul ate the
anount of peracetic acid disinfectant to be sprayed necessary
to achi eve the maxi mum hum dity; and cal cul ates a
decontam nation period stating fromthe time when a
predeterm ned hum dity set in advance and to be maintained in
the device to be decontam nated is reached by using an
algorithmcreated by referring to a | arge nunber of

decont am nation condition test results. FIG 3 shows an
20



In the decontamination device of the invention, to check an effect of the catalyst fan, the concentration
of the hydrogen peroxide was measured in the following cases: (1) the catalyst fan is not used after
the sterilization; and (2) the catalyst fan is used after the sterilization. FIGS. 5 shows results of the

measurement.

As apparent from FIG. 5, use of the catalyst fan allows the concentration of residual

hydrogerepaiipyide aftertthe stgrdigatiomin be skl owered LXELANATIQAL OENUMERIEAL AND
CHARACTERS [0048] 1 Controller 2 Ultrasonic atomizer 3 Diffusion fan 4 Temperature-humidity

sensor So€atatystifavent i on.

[0040] FIG 4 shows an exanple of the decontam nation process

based on the decontam nati on nethod of the invention.

As shown in FIG 4, during the noisturization period, a

noi sturizer (ultrasonic atom zer) and the diffusion fan are

activated, whereas during the hum dity maintaining period, the

noi sturizer is repeatedly so turned on and off that the set

hum dity is maintained in accordance with the humdity

detected with the tenperature-hum dity sensor.

[ 0041] The decontam nation device of the invention can be used

W th

a device used to culture cells, manipul ate m croorgani sns,

or performa sterility test, such as a CO, i ncubator, a safety

cabi net, a pass box, a centrifugal separator chanber, a clean

bench, and a tenperature controlling device.

EXAMPLES

[ 0042] [ Exanple 1]

G stearothernophilus (ATCC #7953), which is a spore-

form ng bacterium (the nunber of which is 10°%, was used as Bl.

A sterilization period was automatically cal cul ated by using

the automatic cal cul ation function, and operation of killing

the 10° spore-formng bacteria in a variety of tenperature and

initial humdity environments was checked. The foll ow ng

tabl e shows results of the checking.

[ Tabl e 1]
Table 1

Tenperature | Nor mal humi dity | High hunidity (80%H) |
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6 CO2 incubator CLAIMS [Claim 1] A device for decontaminating a device used to culture cells,
manipulate microorganisms, or perform a sterility test, the decontamination device comprising:
ultrasonic atomizer for atomizing a peracetic acid disinfectant by using ultrasonic oscillation to
discharge droplets; a diffusion fan; a temperature-humidity sensor; and a controller. [Claim 2] The

decontd
peracet

mination deuvige:according to
c acid, hydrogen peroxide, a

claimsdy, 2wBherau 83e peré
cetic acicegaid veater) [Claim |

hcetic aceygisinhectant isa m
B8] The deewaitaveination devid

accordir

ng to claim 14%°¢,

39% 84 m nutes
negative (-)

162 ninutes
negative (-)

35°C 23% 61 m nutes 124 ninutes
negative (-) negative (-)
45°C 10% 49 m nutes 103 m nutes

negative (-)

negative (-)

[ 0043] [ Exanple 2]

The decont am nati on device of the invention (ACTRI L was

used as peracetic acid disinfectant) was used to perform

sterility tests on a

Scientific Technol ogy Co.,

cabi net (manufactured by Sanyo El ectric Co.,

132AJ). As a bi ol ogi

Ni ger (NBRC 9455),

CO, 1 ncubat or

Ltd., nodel 10-

cal indicator (Bl),

(manuf actured by | kenoto

0211) and a safety

Ltd., nodel MHW

Aspergillus brasilus

whi ch is prepared fungus spores (the nunber

of which is 10%, and G stearothernophilus (ATCC #7953), which

is a spore-formng bacterium (the nunmber of which is 10%, were

used. Furt her,

a sterilization period (humdity naintained

period) was automatically cal cul ated by using the autonmatic

decont am nati on- peri od- cal cul ati ng functi on.

tabl es show results of the tests.

[0044] [Table 2]

Table 2 Result of test on CO, incubator

The foll ow ng

BI B placement |ocation and i ncubation result
Upper | evel I nt ernedi at e Lower |eve
| eve
Fungi 10° Negative (-) Negative (-) Negative (-)
Bacteria 10° Negative (-) Negative (-) Negative (-)
Set humdity: 95%
Initial tenperature 37°C, Initial humdity: 33%

Hum dity maintai ned period: 63 m nutes

[0045] [Table 3]

Table 3 Test results for safety cabinet
BI B placenment |ocation and i ncubation result
Left Cent er Ri ght
Fungi 10° Negative (-) Negative (-) Negative (-)
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wherein the controller has an automatic decontaminationperiod-calculating function. [Claim 4] The
decontamination device according to any one of claims 1 to 3, wherein the controller has an
automatic decontaminationperiod-calculating function for calculating the decontamination period based
only on the temperature and humidity in the device to be decontaminated. [Claim 5] The
decontgmina@endleceoaccofdinguegany ene pf claims feteadi, ve (-Wherein theginaplets djscharged
from the Sktasboid atbtnyzerd®bte a diameter measurable in microns. [Claim 6] The decontamination
device agagirdingito peypmesefiamsBte,S, fuithargontuiaing agataysikfan. [Claim 7] The
decontarsipatian devieaiancardiea tpany eae of tiRimis LS

[ 0046] Tables 2 and 3, which shows results of the sterility
tests performed for the humdity maintaining period determ ned
by the automatic cal culation using the automatic
decont am nati on- peri od-cal cul ati ng function, show that the
fungus spores and the spore-form ng bacteria can be
effectively sterilized.
[ 0047] [ Exanple 3]

Ef fect of catalyst fan

In the decontam nation device of the invention, to check
an effect of the catalyst fan, the concentration of the
hydr ogen peroxi de was neasured in the follow ng cases: (1) the
catalyst fan is not used after the sterilization; and (2) the
catalyst fan is used after the sterilization. FIGS. 5 shows
results of the nmeasurenent.

As apparent fromFIG 5, use of the catalyst fan all ows
t he concentration of residual hydrogen peroxide after the
sterilization to be quickly | owered.

EXPLANATI ON OF NUMERI CAL AND CHARACTERS

[ 0048]

1 Controller
2 Utrasonic atom zer
3 Diffusion fan

4 Tenperature-hum dity sensor
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wherein the device used to culture cells, manipulate microorganisms, or perform a sterility test is a
CO2 incubator, a safety cabinet, a pass box, a clean bench, a temperature controlling device, or a
centrifugal separator. [Claim 8] The decontamination device according to any one of claims 1 to 7,
wherein the ultrasonic atomizer is provided with at least one component selected from the
temperatgrechueliditn senser, the diffusion fan, and the catalyst fan. [Claim 9] A method for
decontaminating a device used to culture cells, manipulate microorganisms, or perform a sterility test,
the meth6d COmMpnisingpat orplacing an ultrasonic atomizer in the device used to culture cells,
manipulate microorganisms, or perform a sterility test; activating the ultrasonic atomizer to atomize
a peracetic acid disinfectant by using the resultant ultrasonic wave to discharge droplets; and causing
contact between the droplets and the device. [Claim 10] The method according to claim 9, wherein
the peracetic acid disinfectant is atomized and discharged in the form of the droplets until the humidity
in the device reaches a predetermined value, whereupon the ultrasonic atomizer is repeatedly
activated and deactivated to maintain the predetermined humidity.
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[Claim 11] The method according to claim 9 or 10, wherein the ultrasonic atomizer is repeatedly
activated and deactivated to maintain the humidity in the device at the set humidity after the humidity is
set before decontamination is initiated, and the peracetic acid disinfectant is atomized and discharged
in the form of the droplets until the humidity in the device reaches the set value. [Claim 12] The
method according to claim 11, wherein befogg gdps@ntamination is initiated, a temperature-humidity
sensor is used to measure the temperature and humidity in the device to calculate a decontamination
period at the set humidity. [Claim 13] The method according to any one of claims 9 to 12, wherein a

diffusion F4A & (Bl toAifigde #R drepleds iPiheadBVi@d.i ng a device used to

culture cells, manipul ate m croorganisns, or performa
sterility test, the decontam nation device conpri sing:
an ultrasonic atom zer for atom zing a peracetic acid
di sinfectant by using ultrasonic oscillation to discharge
dr opl et s;
a diffusion fan;
a tenperature-humdity sensor; and
a controller
[Caim2] The decontam nation device according to claim1,
wherein the peracetic acid disinfectant is a m xture of
peracetic acid, hydrogen peroxide, acetic acid, and water.
[ aim 3] The decontam nation device according to claim1l or 2,
wherein the controller has an automati c decontam nati on-
peri od-cal cul ati ng function.
[Cl aim4] The decontam nation device according to any one of
clainms 1 to 3,
wherein the controller has an automati c decontam nati on-
period-cal cul ating function for cal cul ating the
decont am nati on period based only on the tenperature and
hum dity in the device to be decontam nat ed.
[Claim5] The decontam nation device according to any one of

clains 1 to 4,
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wherein the droplets discharged fromthe ultrasonic
atom zer have a dianeter neasurable in mcrons.
[Cl aim6] The decontam nation device according to any one of
clainms 1 to 5,

further conprising a catal yst fan.
[Claim7] The decontam nation device according to any one of
clains 1 to 6,

wherein the device used to culture cells, manipul ate
m croorgani snms, or performa sterility test is a CO incubator,
a safety cabinet, a pass box, a clean bench, a tenperature
controlling device, or a centrifugal separator
[Cl aim8] The decontam nation device according to any one of
clainms 1 to 7,

wherein the ultrasonic atom zer is provided with at | east
one conponent selected fromthe tenperature-humdity sensor
the diffusion fan, and the catal yst fan.
[Caim9] A nethod for decontam nating a device used to
culture cells, manipul ate m croorgani sns, or performa
sterility test, the method conpri sing:

pl acing an ultrasonic atom zer in the device used to
culture cells, manipul ate m croorganisns, or performa
sterility test;

activating the ultrasonic atom zer to atom ze a peracetic
acid disinfectant by using the resultant ultrasonic wave to
di scharge droplets; and

causi ng contact between the droplets and the device.
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[Claim 10] The nethod according to claim9,

wherein the peracetic acid disinfectant is atom zed and
di scharged in the formof the droplets until the humdity in
t he device reaches a predeterm ned val ue, whereupon the
ultrasonic atom zer is repeatedly activated and deactivated to
mai ntai n the predeterm ned humdity.
[Caim11l] The nethod according to claim9 or 10,

wherein the ultrasonic atom zer is repeatedly activated
and deactivated to maintain the humdity in the device at the
set humidity after the humdity is set before decontam nation
isinitiated, and the peracetic acid disinfectant is atom zed
and discharged in the formof the droplets until the humdity
in the device reaches the set val ue.
[ aim12] The nethod according to claim11l,

wherein before decontam nation is initiated, a
tenperature-hum dity sensor is used to neasure the tenperature
and humdity in the device to calculate a decontam nation
period at the set humdity.
[Claim13] The nethod according to any one of clainms 9 to 12,

wherein a diffusion fan is used to diffuse the droplets

in the device.
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